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I, the undersigned Gideon Gross, hereby declare and 
state as follows. 

I am a researcher at the Migal Galilee Technology 
Center> Kiryat-Shmona, Israel. My Curriculum Vitae, including a 
list of publications, is submitted herewith as Exhibit 1. 

Certain experimentation related to the invention 
described in the above-identified application has been conducted 
in my laboratory at the Migal Galilee Technology Center. This 
experimentation is described in the manuscript attached, hereto as 
Exhibit 2. 



Appin. No. io/ 517; 78.4 

Declaration of Gideon Gross under 37 CFR §1.132: 



I either conducted' ? oar supervised ail of the 
experimentation described in the manuscript of Exhibit. 2. I 
hereby state, from my own first-hand knowledge., that all of the 
statements therein are true and the- results described- therein, are 
true, and accurate. 

I hereby further, declare that all statements made 
herein, of my knowledge, are true and that all statements made on 
information and belief are. believed to be true-; and- further; that 
these statements are made with the": knowledge that willful false 
statements arid;; the li>ke so. made are punishable by fine or 
imprisonment, or both, under Section 10"G1 ;o,f Title; ,18 of the 
United States Code and that such willful false: statements may 
jeopardize the validity of the application or any patent issued 
thereon : . 
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Materials and Methods 

(i) Vectors and expression plasmids. Chimeric p 2 m genes were cloned into the 
mammalian expression vectors pBJl-Neo or pCI-Neo (Promega, Madison, WI). An 
Xbal/BamHI stretch coding for mouse p 2 m (mp 2 m) leader peptide, the H-2K b -binding 
5 antigenic peptide and the N-terminal part of the linker peptide was constructed with the 
forward primer 5'GCG TCT AGA GCT TCA GTC GTC AGC ATG GCT CGC 3' and the 
reverse primer 5 'CGC GGA TCC GCC ACC TCC CAG TTT TTC AAA GTT GAT TAT 
ACT AGC ATA CAA GCC GGT CAG 3' for OVA 257 -264 (SHNFEKL), 5'CGC GGA 
TCC GCC ACC TCC GAG CCA CAC AAA AAA GTC ATA CAC AGC ATA CAA 

10 GCC GGT CAG 3' for TRP-2 18 i-i 8 8 (VYDFFVWL), or 5 5 CGC GGA TCC GCC ACC 
TCC CGG CTG GGC TGT GTT AC A CTC AAA AGC ATA CAA GCC GGT CAG 3' 
(SEQ ID NO: 80) for MUT1 (FEQNTAQP). Cloning of a BamHI/XhoI fragment 
encoding mature human p 2 m (hp 2 m) with the C-terminal part of the linker peptide and the 
N-terminal part of the bridge was described. An analogous stretch containing the mature 

15 mp 2 m was cloned by RT-PCR using the forward primer 5' GGC GGA TCC GGA GGT 
GGT TCT GGT GGA GGT TCG ATC CAG AAA ACC CCT CAA 3' (SEQ ID NO: 
82 ) and the reverse primer 5' AAG ACC GTC TAC TGG GAT CGA GAC ATG CTG 
AGA TGG GAG CCC 3'. The template for mp 2 m gene segments was mRNA from the 
MD45 T cell hybridoma (H-2 k/d ) and the gene product encodes Asp at the polymorphic 

20 position 85. The production of an XhoI/NotI fragment encoding the peptide bridge and the 
transmembrane and cytoplasmic portion of H-2K b was described elsewhere. All PGR 
products were subcloned and their DNA sequence verified. The complete genes were 
assembled via a single step insertion of the three corresponding fragments into the multiple 
cloning site of either vector. 

25 (ii) Mice and cell lines. Eight-12-week old C57BL/6 (B6) mice were purchased 

from Jackson Laboratory (Bar Harbor, ME) and bred at the Weizmann Institute of Science 
(WIS, Rehovot, Israel) facilities. Animals were maintained and treated according to the 
WIS animal facility and National Institutes of Health (NIH) guidelines. 

(i) Cells. RMA-S is a mutant cell line derived from the C57BL/6 lymphoma RMA 

30 (H-2 b ), which has defects in peptide presentation by class I MHC molecules due to loss of 
functional expression of the TAP component TAP-2. These cells can be loaded 
exogenously with high levels of MHC class I compatible peptides. RMA/OVA and RMA- 



S/OVA are clones of these two cells transfected with the full-length chicken ovalbumin 
gene. MOS is a chicken ovalbumin- transfected variant of the B16 melanoma, a 
spontaneously-arising melanoma of C57BL/6 origin. MOS cells were maintained in 
DMEM supplemented with 10% heat-inactivated FCS, 2 mM L-glutamine 5 1% sodium 
5 pyruvate, 1% non-essential amino acids, combined antibiotics and 500 |ig/ml G-418 (Life 
Technologies, Gaithersburg, MD). 

RMA-S cells were transfected with the four dcp2m-encoding plasmids (see below), 
and G418-resistant clones were expanded and screened by FACS for expression of the 
introduced genes. Four clones were selected and expanded: Y314- 7(mOVA), Y317- 
1 0 2(hOVA), Y3 1 6-8(mTRP), and Y3 1 8- 1 0(hTRP). 

(Hi) Peptides. OVA257-264 and TRP-2i 8 i-i88 were synthesized by Dr. M. Fridkin, 

W.I.S. 

(iv) DNA transfection. RMA-S (0.8 ml) at 4xl0 6 cells/ml were mixed in 4 mm 
sterile electroporation cuvette (ECU- 104, EquiBio, Ashford, UK) with 20 \xg linearized 

15 plasmid DNA. Transfection was performed with an Easyject Plus electroporation unit 
(EquiBio) at 250V, 750 |iF. Cells were resuspended in fresh medium and cultured for 24- 
48 hours in 96-well plates prior to addition of G4 18 to a final concentration of 1 mg/ml. 
Resistant clones were expanded in 24-well plates and screened by flow cytometry for 
expression of hp 2 m or increase in expression of surface H-2K b . 

20 (v) Tumor immunotherapy. Ten mice in each experimental group were inoculated 

s.c. in the upper back with lxlO 5 MOS cells/mouse. Local tumor diameter was measured 
with calipers. Starting 8. days later, when jthe tumor reached 3-4 mm in diameter, mice were., 
immunized i.p. four times at 7-day intervals with 2xl0 6 irradiated transfectants or control 
cells pre-loaded with peptide at 50 |ig/ml. Tumor diameter and survival were recorded. 

25 (vi) Statistical analysis. Statistical differences in tumor sizes between groups of 

mice was determined by one-way ANOVA. Significance of survival plots was done 
with Kaplan-Meier survival platform. For both analyses we used the JMP statistics 
software (SAS Institute, Cary, NC). 

30 Induction of protective antitumor immunity by transfectants We assembled genetic 
constructs comprising dcp2m, attached to the cell membrane via the H-2Kb appendage. As 
a tumor model, we chose MOS, which expresses both chicken OVA as a xenoantigen, 
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providing the immunodominant H-2K b -binding OVA257-264 peptide and TRP-2, a self- 
melanocyte differentiation Ag, harboring the poorly immunogenic peptide TRP-2i8i-i88, 
which binds H-2K b with low affinity. 

We tested the ability of dcp2m cell-based vaccines to provide protection against 
5 melanoma. To this end, we immunized B6 mice three times with Y3 17-2(hOVA) or Y3 18- 
10(hTRP) and with RMA-S cells preloaded with OVA257-264 or TRP-2181-188 peptide 
for comparison or with the 3LL Lewis lung carcinoma-associated MUT1 peptide as a 
negative control. Twelve days after the last inoculation, mice were challenged with 1 x 10 5 
M05 melanoma cells, and tumor size, along with animal survival, were recorded. As 

10 shown in Fig. 4A, expression of the TRP-2 1 81-1 88-bearing construct by Y318-10(hTRP) 
cells had a significant protective effect, compared with TRP-2 18 1-1 88-saturated RMA-S 
cells (p < 0.0001). Six of eight mice that received Y318-10(hTRP) remained tumor-free 7 
wk after tumor challenge, compared with two of seven mice immunized with TRP-2 181- 
188-loaded cells (p = 0.04) and only one of eight following immunization with MUT1- 

1 5 loaded cells (Fig. 4B). All mice (eight of eight) immunized with Y3 1 7- 2(hO VA) remained 
tumor-free during the same period, compared with six of eight mice immunized with 
RMA-S cells saturated with OVA25 7-264. However, in light of the relative efficacy of 
OVA257- 264-pulsed cells, no statistical significance could be derived for the latter set of 
data. 

20 

Immunotherapy of tumors. To evaluate immunotherapy of melanoma, we performed an 
experiment of tumor growth inhibition. B6 mice were challenged with lxl 0 5 M05 cells 
each. Starting eight days later, mice were subjected to an immunization regimen with 
either irradiated Y317-2(hOVA), parental RMA-S cells pulsed with OVA 25 7-264, or with 

25 PBS only as control As evident from Fig. 5A, tumor growth was significantly delayed in 
mice vaccinated with Y317-2(hOVA) compared to the peptide-loaded cells (pO.OOOl). 
This therapeutic effect was also evident from the survival graph (Fig. 5B). Of 10 mice 
vaccinated with Y317-2(hOVA), 8 were still alive 7 weeks after tumor challenge, 
compared with 3 of 10 of mice vaccinated with RMA-S cells loaded with the peptide 

30 (pO.OOOl) and 0 of 10 of non-immunized mice. In contrast, immunization with Y318- 
10(hTRP) and TRP-2i8i-i88-loaded RMA-S cells under the same experimental conditions 
failed to yield any significant M05. 
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FIGURE 4* Comparative analysis of tumor protection conferred by 
HMA-S traasfectanfs and peptMe-loaded cells. Groups of 10 8- to 

12-wfc-old female B6 mice were immunized flaree times Lp. with the in- 
dicated irradiated cdh. Twelve days afiex tiae last iwwmni&a®, MOS 
tEpraor ccMs wcic administeied s,c* A ¥ IrihiHiixm of tumor growths Local 
tuxnor dimensions were measured with calipees. Tic average of tumor di- 
ameters (in millimeters) in the coiarsc of 50 days is paeseatedL The results 
one presented; as incasi + 5EM, p vahac is shown for the group isamnjiizBdl 
wMii Y3lS-1>G0tTli^ ag^st the gra&p inraapizai wMi TlP-2 1B1 ^ fiB - 
loadcd EMA-S, B f Survival of nnmotnized mice, Mice from the same ex- 
periment were monitored! daily and were sacrificed when moribund, which 
corresponded, to a tumor diameter of —20 mm. Fraction of surviving mice 
m each group is presented p value is shawm far the same jpsrsips as in it. 
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FIGURE & LaMbaiiim of fipaoa: grow^k MOS ttpacar ecffls CI X 10ft 
mouse) wcac iipactcd ax* to female B6 mice {8-12 w!k cdrfjv lagfrft days 
letcr, when tmiEKJi diameter reached 3^4 men, mice were divided to groups 
of 1 0 a:od were fenmunized foip* times a?t 7-day intervals (days 8* 15* 2% 
and 2g> wiit imidinted ¥517-2030^) or RMA-S cdia kadied wii 50 
f^ftnt 0¥A 2S7-as4 air mth PBS (poriaii^^ A t Ttosaor psropes- 
darL Losal fepaer dikncnsioias woe measuiKd with cs%eai. Hie arajnge of 
tumor dkmneCcrs (in millimeters) m the coqpe of SO days is presented Jl„ 
Survival of immunized mice Mice from the some eapmnamfc were moji- 
itored duly audi weaie sacrificed when iraodbqad* wMehmnje^p0ndcd to a 
tumor dJaMneter of —20 mm. Fcaefiicui of surviving mice m eada groqp is 
presented Data are repncs^ntafivie of two LndjqjendjKofc tss^esmssmk with 
simlaa" nssiatts, Tk results flue presented as mean + 5EML Both A and & 
present p values calculated fen the two groups of immmxzd mice. 
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